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SOUTHERN GRID 


PRELIMINARY REPORT AT-SEA SURVEY NO# 7 

2-9 toy 1966 

This report is based upon the observations and collections made within 
the Southern Grid during the period 2-9 toy inclusive# The cruise track used 
in April was followed again during the present survey (see Figure 1)# This 
track has an advantage of short overall distance whereby it is unnecessary 
to cruise at night during the allotted grid time. Thus important and highly 
productive night collecting can be performed as well as having practically 
the entire grid track covered by diurnal observations# 

The Smithsonian survey party included Richard Crossin (Biologist in 
Charge), Dayle Rusted, Norman Keryford, Brian Harrington, Jim Lewis, Frank 
Smith, Dave Hoff, Ken Balcomb and Jeff Tordoff. The grid cruise was made 
aboard the U.S.N.S# SHEARWATER (T-AG 177). Excellent cooperation and assist¬ 
ance were received from the officers and crew members# 

A total of 6S4 miles and 84 hours of diurnal observations ras completed 
during the grid period (Table 1)# During this time 5,127 birds of 21 species 
were recorded and 110 birds of 6 species were collected. Choppy seas occurred 
during most of the grid period and prevented effective use of the small skiff 
for collecting purposes. 

Nocturnal observations were maintained from sunset to sunrise, except 
during island operations. A total of 159 miles and 53 hours was completed# 
During night operations 661 birds of 11 species were recorded and 29 birds 
of 7 species were collected# Gray-backed Terns and Audubon’s Shearwaters 









v^re recorded during nocturnal observations, but not during the day. 

Attempts to mass band Sooty Terns on Howland Island were made by the 
survey party on the nights of 2-3, 3-4, and 8-9 May. A nearly full moon 
combined with probably normal restless behavior of Sooty Terns during the 
early egg-laying period made for futile banding and only a few thousand were 
banded and streamered (see SIC 12 Howland report)a Since the Sooty Tern is 
by far the most numerous and important species affecting the grid area, an¬ 
other attempt should be made to mass band and streamer the Howland Island 
population. A period during the dark of moon in July would probably be most 
productive. At present, the minute percentage of banded Sooty Terns collected 
at sea hardly justifies the efforts of collecting and processing of specimens 
in large numbers such as have been taken during the present and previous 
surveys. 

Density (birds/linear mile) was somewhat lower during the present cruise 
(7.50) than during the April survey (8.22). Apparently a level has been reach 
ed with the present Howland Island population. The very high densities such 
as were recorded in September 1965 (65*29) depend not only upon great influxes 
of migrating shearwaters, but large numbers of terns from breeding areas other 
than Howland. 

Peak bird days were noted on 2, 3, and 6 May, all in the vicinity of 
Howiand-Baker. Moderately high daily totals were recorded west of the islands 
with very low daily totals to the south, southwest and northeast of the is¬ 
lands. An abundance of feeding and traveling flocks of primarily Sooty Terns 
were noted on the peak days. During early morning observations about Howland 
Island, numerous Sooty Terns were noted moving southward into the Baker area. 
Conversely at dusk near Baker flocks of Sooty Terns in fast, direct flight 



could be seen moving north, undoubtedly back to Howland* The area immediately 
surrounding Baker has now been heavily utilised by tern flocks for two con¬ 
secutive surveys* One Howland banded Sooty Tern was collected on 9 Nay E-NE 
of Howland and indicates limited dispersion in directions other than the south¬ 


ward feeding area about Baker* 












SPECIES ACCOUNTS 


WEDGE-TAILED SHEARUVTER (137 + 9 nocturnal) 

Numbers were somewhat higher than last month* This species can be expected 
to increase in the grid area as the current breeding cycle of southern pop¬ 
ulations moves to a close* 100 7* of the birds recorded to color phase were 

dark* 

SOOTY/SLENDER-BILLED SHEARWATER (20 -f 2 nocturnal) 

Similar to last month* practically all sightings were of single birds moving 
in N or NW directions. One Sooty Shearwater was collected at night* Nor¬ 
mally, neither of these species venture near the ship at any time* If the 
spring and fall migrations of the past year are at all typical, a heavy fall 
migration southward and a sparse northward spring migration can be postulated 
through the southern grid area. 

AUDUBON*S SHEARWATER (20 nocturnal) 

Curiously, this species was not encountered during diurnal observations but 
was present every night* Three specimens were collected* The recording and 
collecting of such forms only at night demonstrates the importance of noctur¬ 
nal drift stations whereby collecting can be performed throughout the entire 
observation period* 

KSRMADEC PETREL (1) 

This species has been recorded irregularly in low numbers since last fall* 

No specimens have yet been collected within the grid. 

SETTLED PETREL (1) 


The sparse northward spring migration of this species appears to be over* A 










MOTTLED PETREL coat. 


total of 12 was recorded last month, of which 3 were collected during noctur¬ 
nal operations. Two sightings of unidentified Pterodroma during the present 
cruise may have been of this species# 

BULKER'S PETREL (1) 

Normally recorded in low numbers, an abundance of migrating birds noted 

in March, with lesser numbers in April. These migrating birds were moving 

through the grid in E-SE direction, most likely to the Line or Phoenix Islands. 

« 

% 

WHITE-THROATED STORM PETREL (1) 

The few records of this species in the grid are likely from breeding popula¬ 
tions in the Phoenix Islands. The species has not been recorded in the grid 
since last fall. 

LEACH'S STORM PETREL (2+1 nocturnal) 

KAR COURT'S STORM PETREL (5) 

WHITE-RUMPED STORM PETRELS (81 + 3 nocturnal) 

Numbers of storm petrels are down considerably from last month. This was ex¬ 
pected with the advent of northward spring migration of Leach's Storm Petrels, 
the dominant grid species. Harcourt's Storm Petrel has been recorded in very 
low numbers since last fall. Probably the majority of the 84 unidentified 
storm petrels are referable to Leach's. 

RED-TAILED TROPICSIRD (1) 

Recorded in low numbers on all cruises to date. The few birds which breed on 
Howland can be expected to occur in the grid avifauna. 

BLUE-FACED BOOBY (225 + 1 nocturnal) 

This species was over twice as abundant as last month. Two peak days occurred: 
on 3 May when all operations were carried on between Howland and Baker, and on 















BLUE-FACED BOOBY cont. 


8 May- west of Howland, Three Howland streamered birds were noted in the grid. 

BROWN BOOBY (9) 

All sightings were recorded on 2-3 May in close proximity to Howland-Baker. 

The same number was recorded last month. Grid sightings are likely of How¬ 
land based birds. 

RSD-FOOTED BOOBY (33 + 4 nocturnal) 

Most sightings were near Howland and are likely of birds from the breeding 
colony of that island. Two blue-streamered birds were recorded- up to 68 
miles distant from Howland. 

LESSER FRIGATESIRD (23) 

FR1GATE3IRD SF. (71 + 72 nocturnal) 

Frigatebird numbers were not as high in the grid as would be expected with the 
large populations currently breeding there. Many of the Lesser Frigatebirds 
are still in the nestbuilding and egg-laying stages and nay not be actively 
feeding in the grid at this time. Although no Great Frigatebirds were def¬ 
initely recorded during the present cruise, a portion of the 143 unidentified 
birds must logically be of this species. The 72 nocturnal sightings occurred 
just off Howland Island during bright moonlight conditions. Ordinarily these 
species are never seen at night. 

GOLDEN PLOVER (1) 

WANDERING TATTLER (1) 

shores ird~spT fl) 

Shorebirds can be expected to occur in low numbers until fall when norcham 
migrants again move into the area. A total of 11 was recorded last month, 
mostly at night. These were likely birds returning to northern breeding 

grounds. 











SKUA. (1) 


Irregularly recorded in the grid since last fall, always of single sightings# 
One was observed last month# 

SOOTY TERN (4469 + 524 nocturnal) 

This species was dominant during every day of the cruise# Sooty Terns account 
ed for over 86 7# of total birds (diurnal + nocturnal)# The Howland Island pop 
ulation is presently beginning a new breeding cycle, but as yet only about 30 

7# of the birds are on the ground# If this population (roughly 70,000) is now 

#. 

stable, then little change in numbers can be expected in the grid until late 
summer# A total of 120 birds was collected (99 diurnal, 21 nocturnal)# A 
high percentage of these were not in breeding condition. This suggests that 
either a portion of the birds in the Howland breeding population will not 
currently nest or that there are numerous birds in the grid from non-breeding 
populations outside the Howland-Baker area# 

GRAY-BACKED TERN (3 nocturnal) 

COi-2-iON NODDY + 2 nocturnal) 

BLUS-GRAY NODDY (2) 

WHITE (FAIRY) TERN (18+2 nocturnal) 

All 4 species have been thus far recorded in the grid in low numbers# The Gray 
backed Terns were recorded at night by call only# Fairy Terns have increased 
since last month# Higher numbers of this species were recorded in the grid 
last fall when large flocks of Sooty Terns were utilizing the grid area# 
















TABLE 1* Sunsnary of Southern Grid observations during the period 2-9 May 1966. 


Date 

No. Miles 

DIURNAL 

No. Hours 

No. Birds 

No. Species 

2 May 

88 

8.17 

1046 

9 

3 

74 

6.93 

1215 

11 

4 

115 

12.18 

75 

11 

5 

100 

12.07 

66 • 

6 

6 

87 

12.08 

1206 

10 

7 

89 

12.22 

452 

9 

3 

72 

9.87 

854 

8 

9 

59 

10.81 

213 

8 

TOTALS 

684 

84.33 

5127 

21 (9/day) 




NOCTURNAL 



3-4 May 

50 

5.65 

102 

4 

4-5 

23 

11.91 

39 

7 

5-6 

40 

11.88 

64 

7 

6-7 

16 

11.90 

358 

6 

7-3 

30 

11.85 

98 

6 

TOTALS 

159 

53.19 

661 

11 (6/night) 

GRAND TOTALS 
(Diu'mal * 
nocturnal) 

843 

137.52 

5788 

22 
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TABLE 3. Diurnal abundance of species in the Southern Grid, 2-9 May 1966. 



No. 

Birds/ 

Number 

Status 

Species 

Birds 

Linear Mile 

Collected 

last me 

Wedge-tailed Shearwater 

137 

0.20 

4 

+ 

Sooty/Slender-billed Shearwater 

20 

0.03 


- 

Kermadec Petrel 

1 

0.001 


V 

Mottled Petrel 

1 

0.001 


- 

Pterodroma sp. 

2 

0.003 


• 

Bulwar’s Petrel 

1 

0.001 


• 

Shearwater-Petrel 

7 

0.01 


- 

White-throated Storm Petrel 

1 

0.001 

* 


Leach’s Storm Petrel 

2 

0.003 

2 

- 

Harcourt’s Storm Petrel 

5 

0.01 

3 

* 

White-rumped Storm Petrels sp.? 

81 

0.12 


- 

Red-tailed Tropicbird 

1 

0.001 



Blue-faced Booby 

225 

0.33 


* 

Brown Booby 

9 

0.01 


0 

Red-footed Booby 

33 

0.05 

1 

* 

Lesser Frigatebird 

25 

0.03 

1 

• 

Frigatebird sp.? 

71 

0.11 


- 

Golden Plover 

1 

0.001 


* 

Wandering Tattler 

1 

0.001 


* 

Skua 

1 

0.001 


o 

Sooty Tern 

4469 

6.53 

99 

*> 

Common Noddy 

5 

0.01 


o 

Blue-gray Noddy 

2 

0.003 


o 

White (Fairy) Tern 

18 

0.03 


❖ 

Tern sp.? 

4 

0.006 


* 

Miscellaneous 

4 

0.006 


m 

TOTALS 

5127 

7.50 

110 

+ 
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TABLE 4* Nocturnal abundance of 

species in the 

Southern Grid, 2-9 May 

1966. 

Species 

No* Birds 

Birds/Linear Mile No* 

Collected 

Wedge-tailed Shearwater 

9 

0.06 


Sooty Shearwater 

2 

0.01 

1 

Audubon*s Shearwater 

20 

0.13 

3 

Shearwater-Pet re1 

9 

0.06 


Leach®s Storm Petrel 

1 

0.01 

1 

White-rutnped Storm Petrels sp*? 

3 

. 0.02 


Blue-faced Booby 

1 

0.01 


Red-footed Booby 

4 

0.03 

1 

Frigatebird sp.? 

72 

0*45 


Sooty Tern 

524 

3.30 

21 

Gray-backed Tern 

3 

0.02 


Common Noddy 

2 

0.01 

1 

White (Fairy) Tern 

2 

0.01 

1 

Miscellaneous sp*? 

9 

0.06 

— 

TOTALS 

661 

4.16 

29 










TABLE 5* Banded and/or color-tagged birds observed or collected within the 

Southern Grid, 2-9 May 1966 9 

Band or 


Species 

A££ 

Date 

Streamer Latitude 

Longitude 

Origin 

Blue-faced Booby 

ad. 

2 

toy 

Blue Streamer 

0-24 N 

176-31 

w 

Howland 

Blue-faced Booby 

ad. 

2 

May 

Blue-Streamer 

0-40 N 

176-37 

w 

Howland 

Blue-faced Booby 

ad. 

7 

toy 

Blue Streamer 

0-08 N 

176-53 

VJ 

Howland 

Red-footed Booby 

ad. 

6 

toy 

Blue Streamer 

0-12 S 

176-56 

w 

Howland 

Red-footed Booby 

Sad. 

6 

May 

Blue Streamer 

0-09 S 

176-49 

w 

Howland 




+ Band 777-57440 




Sooty Tern 

ad. 

9 

May 

Band it 793-45604 1-00 

N 175-47 

w 

Howland 


Distance 
from Origin 

25 

13 

42 

63 

58 

53 














TABLE 6. Diurnal abundance of Flocks in the Southern Grid, 2-9 May 1966 


Date 

No. Flocks 

No. Birds 

7. Shearwater-Petrel 

7. Terns 

2 May 

38 

837 

0.2 

97.9 


50 

927 

3.0 

85.2 

4 

2 

37 

21.6 

65.0 

5 

3 

25 

4.0 . 

92.0 

6 

22 

1152 

1.5 

97.4 

7 

24 

330 

0 

97.9 

3 

20 

774 

6.7 

86.3 

9 

6 

102 

2.9 

95.1 


165 4184 Ave. 2.6 7. Ave. 90.1 7. 


TOTALS 



























































Howland Island SIC 12 j 


April 6-7, 1966 

Due to a message received prior to our arrival at Howland Island, 
we did not land on the island. However, surveys of some interest were 
conducted within 500 feet of the west shore on the evening of April 6 
and morning of April 7# These two surveys were to try and ascertain 
whether there there were breeding Sooty Terns on Howland Island and to 
take 25 specimens for reproductive organ studies and the heads for nasal 
mite studies# 

We arrived at the island at 1930 (after dark) and put the skiff in 
the water. The USNS Shearwater drifted offshore while the skiff remained 
just off the surf collecting and observing Sooty Terns. Although we were 
not positive, it was thought the Sooty Terns were probably down on the 
ground during the night. The size of the population could only be guessed 
at in the dark and was placed roughly from 50,000-100,000 birds with a 
chance of the actual figure being as much as 50 percent off. 

At 0700 on 7 April, the skiff made another trip along the west shore 
of the island but little more was learned about the terns from the skiff 
except they were not on the ground at that time. 

Observers on the ship recorded large and small groups breaking away 
from a large group circling over the island about 0700. These groups 
scattered in all directions. These early morning observations are in 
•contrast to the last visit made to the island in mid-March by SIC 11, when the 
majority of the Sooty Terns left the island prior to 0300 and numbered 
only 5,000-10,000 in number. 














Twenty-five Sooty Terns were collected within three miles of How¬ 
land Island on the evening of April 6. These birds were all coming from 
seaward heading toward the island. The primary objective was to ascertain 
as far as possible the stage of development in the reproductive cycle. 

The 25 specimens included 16 males and 9 females. The left testis of 
the males ranged in size from 4x2 mm. to 12 x 4 mm. with an average of 
7.5x3 mrn. Although the testes were not checked for spermatozoa, it is 
thought they were below the maximum breeding size. Seven of the males 
had brood patches forming (43%) and 4 females had brood patches (44%). 

Of the females examined, only 3 showed evidence of the oviduct enlarging 
while several showed ova of 2 mm. in size. 

The evidence presented above suggests that the Sooty Terns will pro¬ 
bably be on eggs within a month 1 s time but past experience shows the 
breeding cycle to be highly unpredictable. 

One banded Sooty Tern was taken (793-48690) just off the beach at 
Howland. The tern had been banded at Howland Island in February 1965. 
Another band was taken later at-sea near Baker Island and was also a 
Howland Island bird banded in February 1965. 

We were unable to make any accurate counts of other species but the 
frigatebird (toofar to tell species) numbers circling over the island 
appeared to be up considerably in number from mid-March. The usual 
number of Brown Boobies, Blue-faced Boobies and Red-footed Bo )bies were 
seen around the island. 

Max C. Thompson 
Biologist-in-charge 
Island Section 
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ITINERARY 


Date 


Time 

March 

29 

1900 

April 

3 

0900 

April 

14 

0900 

t« 


1300 

Agril 

16 

0200 

tt 


1100 

M 


1400 

April 

17 

1100 

April 

19 

0730 

April 

22 

0800 


Arrival 


Enderbuiry 


Phoenix 


Hull 


McKean 


Departure 

Honolulu 

Enderbury 

Phoenix 

Hull 

McKean 


Pago Pago 
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SIC #12 departed Honolulu on March 29 aboard the USNS Shearwater 
(T-AG 177). Smithsonian personnel aboard were: Max C. Thompson (Biol- 
ogist-in-charge, Island Work), Richard Crossin, Brian Harrington, Ken 
Balcomb, James Lewis, Dave Hoff, Frank Smith, Norman Heryford, Dayle 
Husted and Phil Shelton. The Shearwater was under the command of Mr. 

G. Krull® The usual cooperation was received from the ship f s crew® 

Intensive work was done on four islands: Enderbury, Phoenix, 

Hull and McKean. Due to last minute changes in orders, Howland and 
Baker were omitted from the first half of the trip. McKean was added 
to the itinerary when it was apparent that the prime objective of ban¬ 
ding Sooty Terns could not be accomplished on the three planned islands* 

In general it is safe to say that SIC 12 is about one month too 
early to obtain any numbers of Sooty Terns. They will be discussed 
later under each island. 

Since the grid was revised and shortened, time was available to 
spend off of Howland Island drifting all night. The skiff was put over¬ 
board and a run made up to the surf line of the island. Sooty Terns 
were present in large numbers but apparently were not yet on the ground. 
A ,morning survey showed very few terns over the island. Twenty-five 
birds were shot and showed various signs of coming into breeding con¬ 
dition. For more details see the Howland report. 

The results of the first half of the trip were disappointing and 
the prospects for the second half are also dim except possibly for 
Palmyra. 

The following is a list of species for each island visited. 
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ENDERBURY ISLAND 

The water level in the lagoon was down about 6-12 inches in 
depth from March. However, the vegetation was still green indicat¬ 
ing continuing rainfall. It was obvious that little of value could 
be gained by staying on the island the allotted days so we moved on 
to Phoenix ahead of schedule. 

Species Accounts 

Wedge-tailed Shearwater -One bird was seen cruising the surf line 
about 0900 April 13. 

Red-tailed Tropicbird -The mating season is in full swing now with 
many adults looking for nest sites. One 3/4 grown nestling (found on 
SIC 11) was banded. Population 150+-. 

Blue-faced Booby -One small club present on the island near the house. 
One blue-streamered bird was captured and the return taken. Twenty- 
three nests with eggs were found. Population 300+-. 

Brown Booby -Population was down from SIC 11. Five nests with eggs and 
seven with nestlings were found. Population 100+-. 

Red-footed Booby -Twenty-one nests, contents unknown were seen high in 
the Cordia on the SE side of the island. Adult numbers are down con¬ 
siderably. Population 50+-. 

Great Frigatebird -The nesting season was well under way with an esti¬ 
mated 5,000 birds present. The largest concentration was in the Messer - 
schmidtia north of the house. We found 747 nests with eggs and three 
with chicks. Large scale banding at night in frigatebird colonies 
should be discouraged due to a large pro ortion of the nests being 


abandoned. 
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Lesser Frigatebird -A new colony was starting at the NE corner of the 
Greater Frigatebird colony* An estimated 300 nests were present. 
Population 2000+-* 

Golden PIover -Large concentrations still present but down to 469 from 
627 in February. Many are now in breeding plumage# 

Ruddy Turnstone -Sti11 abundant around the island. Population was 622, 
44 less than in February# Nearly all were in breeding plumage# 
Wandering Tattier -A total of 42 counted, down from 74 in February# 

Most are still in winter plumage. 

Bristle^thighed Curlew -Population fairly stable at 41, down from 45 in 
February. 

Sharp-tailed Sandpiper "Three Erolia collected were this species. Eight 
were seen. 

Sooty Tern -This species was present in larger numbers than last trip 
with an estimated 20,000 swirling over the island. A flock of 1-2,000 
was sitting daily on the lagoon edge but were aerial at night. 
Gray-backed Tern -Present and nesting in small numbers. Several eggs 
and chicks were found. Population 5,000+-# 

Hawaiian Noddy -Present in the Cordia near the guano heap but no count 
was made. 

Common Noddy -The population has risen from 30+- in February to 200+- 
in April. One nest was found on an island in the lagoon# 

Blue-gray Noddy -About 30 were seen on the island. 

Crested Tern-Twelve were sitting on the SE side of the island on the 


beach# 
















PHOENIX ISLAND 


The central lagoon contained about 5 acres of water* The 
vegetation on the island was luxuriant, indicating rains were 
continuing to fall regularly* Light showers occurred while we were 
there* 

Both ticks and chiggers were present. A collection of live 
ticks was made and sent to HonDlulu from Pago Pago* Chiggers were 
responsible for severe reactions in several of the biologists. At 
least one biologist experienced cold chills and nausea a day after 
we had been on the island. The main concentrations of the infection 
was around the waist and groin areas. Some people were nearly solid 
welts around the entire body at the waist. Alcoholic collections of 
chiggers were made* 

Very few birds were nesting and the Sooty Terns were aerial. 

The following is a species account: 

Phoenix Island Petrel "Present in low numbers. Population 25+-. 

Wedge-tajled Shearwater -The nesting season was advanced with nearly 
all burrows containing young. One pair was observed copulating. A 
club of 50+- birds was found on a bare spot and 43 banded. Population 
3,000+-. 

Christmas Island Shearwater -This species was in all stages of the 
breeding cycle from fresh eggs to 3/4 grown young. Population 1,000+-. 
Audubon^ Shearwater »Most all nests had fresh eggs although one 3/4 
grown young was found. Population 1,000+-* 

White-throated Storm Petrel-Present in the dense grass on the west side 
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of a Ida fal lax * It appears the nesting season started and rains 
combined with guano caused a rapid growth in the Sida* preventing 
the birds from getting to their eggs (Crossin theory)* A few im- 
matures were flying around so a few were raised* 

The terns appear to be trying to nest again as large numbers 
were over the island 24 hours a day* A few were sitting down on the 
NW corner* Population 30>000+-. 

Gray-backed Tern -Eggs were just starting to hatch when we arrived. 

We found no large egg concentrations but found them in isolated pockets. 
Population 3,000+-* 

Common Noddy -A few nests were present but essentially a roosting 
population. Population 500+-. 

Hawaiian Noddy -Only one was seen. 

Fairy Tern -Common nester around the shoreline with 38 nest with eggs 
being found. Population 1,000+-. 

Blue-gray Noddy -Large nesting and roosting population* Three nests 
were found under Portulaca . Birds would not fly directly from the 
nest but would run 18" or so and then fly* Population 3,000+-. 

HULL ISLAND 

Although this island was to have been worked for 2 days, only 
four hours were spent here when it was found no nesting Sooty Terns 

were present. One recovery was made on the lagoon, a Sooty banded in 
September 1965. 

Very few other birds were observed. 














McKEAN ISLAND 
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Although McKean was to be hit on the second-haIf of SIC 12, 
we decided to try it for Sooty Terns the first-half since Hull Island 
had none* Vegetation was extremely dense as compared to February 
1965, making it difficult to get around. The grass was so dense 
the White-throated Storm Petrels were utilizing it for burrows where¬ 
as in 1965, they were confined to rock walls* A general rain fell on 
the island on the 18th and indications are rain has been regular* 

The central depression had one foot of water in it* 

The following is a species account: 

Wedge-tailed Shearwater -Present in the guano mounds near the ruins. 

A few were reported roosting on the east side of the island* All of 
the adults had young* Population 2Q0+-. 

Christmas Island Shearwater -Very few seen on the island* Population 50+-* 
Audubon f s Shearwater -Common in practically all habitats where rocks were 
present for nesting sites. Population 1,000+-* 

White-throated Storm Petrel ^Present in large numbers. They were 
utilizing dense stands of grass and also the guano mound for nesting. 
Mating has apparently only begun and no eggs were found. Population 
500+-. 

Red-tailed Tropicbird -Thtrty-six nests were found with eggs and one 
nest with a nestling. Several courting groups were seen over the 
island. Population 150+-* 

Blue*faced Booby -Three medium size clubs were present. About 200 
returns were obtained including a bird painted red from Baker. 

Population 1,000+-. 











Brown Booby -Sixteen nests with 2 eggs each and 2 nests with 1 egg 
each were present. Population 100+-. 

Red~ f ooted Booby -This species was not nesting and was seen roosting 
only in the evenings. Population 20Q+-. 

^reat Frigatebird -About 21 nests were found* No attempt was made to 
band birds due to desertion of nests. Population 500+-. 

Lesser Frigatebird -A small colony was nesting on the SE end of the 
island. 342 nests with eggs were counted. Many nests were abandoned 
due to our activity on the island. Population 2,000+-. 

Golden Plover -An exceptionally dark night with light rain and moderate 
wind enabled us to band 41 on the island. The birds were in breeding 
plumage and non-breeding plumage. Population 260+-. 

uddy Turnstone -As in the Golden Plovers, we were able to capture 33 
turnstones and band them plus picking up 2 returns. Both birds had 
been banded previously on McKean in February 1965. Population 132. 
gristle^thighed Curlew -A small population of 69 was present. Five 
returns, all banded on McKean, were taken and 29 more banded. The 
birds were exceedingly fat. 

Wandering Tattler -Only 26 were present on the islands. Most all were 
in winter plumage. 

Dunlin -One bird thought to be Erolia aIpina was seen by Harrington but 

♦ 

identification was uncertain. 

Pectoral Sandpiper »One bird was seen at night at 3 feet and was thought 
to be this species (MCT). 

Sanderling -Three were seen on the beach by Harrington. 
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Sooty Tern-About 100,000 present over the island day and night. 

A flock of 5,000 was down on a bar on the lagoon but wouldn’t hold 
f° r k an( H n g purposes# Vegetation has overgrown old nesting sites 
so new ones will have to be established# Many birds coming within 
5-6* of the ground at night. 

fogY-backed Tern ^This species was abundant but none were found nesting. 
Population 8,000+-. 

Common Noddy-Common about the lagoon and ruins. No eggs or nests were 
found# Population 2,000+-# 

Hawaiian Noddy-A few scattered individuals about the lagoon and ruins. 
Population 5Q0+-. 

Fairy Tern-Present in large numbers and many breeding. Population 5,000+-. 
Blue-gra y Noddy -Common but apparently not nesting on island yet. 

Population 1,500+-# 










Table !• Bandings SIC 12 (first-half). 



Enderbury 

Phoenix 

McKean 

Total 

Wedge-tailed Shearwater 

- 

288 

23 

311 

Christinas Island Shearwater 

m 

340 

- 

340 

Audubon 1 s Shearwater 

- 

301 

560 

861 

Phoenix Island Petrel 

- 

12 

- 

12 

Bulwer*s Petrel 

- 

- 

1 

1 

White-throated Storm Petrel 

- 

33 

20 

53 

Red-tailed Tropicbird 

37 

4 

60 

101 

Blue-faced Booby 

7 

3 

36 

46 

Brown Booby 

3 

mm 

5 

8 

Red-footed Booby 

26 

- 

12 

38 

Great Frigatebird 

540 

83 

11 

634 

Lesser Frigatebird 

75 

12 

- 

87 

Golden Plover 

m 

- 

41 

41 

Ruddy Turnstone 

- 

- 

33 

33 

Bristle-thighed Curlew 

- 

8 

29 

37 

Wandering Tattler 


m 

4 

4 

Sooty Tern 

- 

2 

233 

235 

Gray-backed Tern 

82 

92 

1164 

1338 

Blue-gray Noddy 

- 

466 

489 

955 

Common Noddy 

1 

232 

560 

793 

Hawaiian Noddy 

9m 

- 

51 

51 

Fairy Tern 

- 

70 

310 

380 

TOTAL 

in 

1946 

3642 

6359 



















Table 2 . Returns SIC 12 (first-half). 


Enderbury Phoenix McKean Total 


Wedge-tailed Shearwater 

- 

ii 

5 

16 

Christmas Island Shearwater 

- 

2 


2 

Audubon*s Shearwater 

- 

16 

42 

58 

White-throated Storm Petrel 

- 

- 

2 

2 

Red-tailed Tropicbird 

11 

4 

7 

22 

Blue-faced Booby 

167 

262 

213 

542 

Brown Booby 

1 

4 

1 

6 

Red-footed Booby 

19 

13 

34 

66 

Great Frigatebird 

56 

1 

- 

57 

Ruddy Turnstone 

@e> 

- 

2 

2 

Bristle-thighed Curlew 

- 

A 

5 

5 

Gray-backed Tern 

- 

- 

2 

2 

Blue-gray Noddy 

- 

18 

6 

24 

Common Noddy 

m 

4 

- 

4 

Hawaiian Noddy 

- 

- 

3 

3 

Fairy Tern 

- 

40 

52 

92 

TOTAL 

254 

375 

374 

1003 
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This report is based upon the observations and collections made within 
the Southern Grid during the period 2-9 May inclusive. The cruise track used 
in April was followed again during the present survey (see Figure 1). This 
track has an advantage of short overall distance whereby it is unnecessary 
to cruise at night during the allotted grid tins. Thus important and highly 
productive night collecting can be perfonrad as well as having practically 
the entire grid track covered by diurnal observations. 

The Smithsonian survey party included Richard Crossin (Biologist in 
Charge), Dayle Kusted, Norman Heryford, Brian Harrington, Jim Lewis, Frank 
Smith, Dave Hoff, Ken Balcomb and Jeff Tordoff. The grid cruise was made 
aboard the U.S.N.S. SHEARWATER (T-AG 177). Excellent cooperation and assist¬ 
ance were received from the officers and crew members. 

A total of 684 miles and 84 hours of diurnal observations ms completed 
during the grid period (Table 1). During this time 5,127 birds of 21 species 
were recorded and 110 birds of 6 species xcere collected. Choppy seas occurred 
during most of the grid period and prevented effective use of the small skiff 
for collecting purposes. 

t 

Nocturnal observations were maintained from sunset to sunrise, except 
during island operations. A total of 159 miles and 53 hours was completed. 
During night operations 661 birds of 11 species were recorded and 29 birds 
of 7 species were collected. Gray-backed Terns and Audubon’s Shearwaters 




were recorded during nocturnal observations, but net during the day. 

Attempts to mass band Sooty Terns on Howland Island were made by the 
survey party on the nights of 2-3, 3-4, and 8-9 May. A nearly full moon 
combined with probably normal restless behavior of Sooty Terns during the 
early egg-laying period made for futile banding and only a few thousand were 
banded and streamered (see SIC 12 Howland report). Since the Sooty Tern is 
by far the most numerous and important species affecting the grid area, an¬ 
other attempt should be made to mass band and streamer the Howland Island 

♦ 

# 

population. A period during the dark of moon in July would probably be roost 
productive. At present, the minute percentage of banded Sooty Terns collected 
at sea hardly justifies the efforts of collecting and processing of specimens 
in large numbers such as have been taken during the present and previous 
surveys# 

Density (birds/linear mile) was so tie what lower during the present cruise 
(7.50) than during the April survey (8.22). Apparently a level has been reach 
ed with the present Howland Island population. The very high densities such 
as were recorded in September 1965 (65.29) depend not only upon great influxes 
of migrating shearwaters, but large numbers of terns from breeding areas other 
than Howland. 

Peak bird days were noted on 2, 3, and 6 May, all in the vicinity of 
Howland-Baker. Moderately high daily totals were recorded west of the Islands 
with very low daily totals to the south, southwest and northeast of the is¬ 
lands. An abundance of feeding and traveling flocks of primarily Sooty Terns 
were noted on the peak days. During early morning observations about Howland 
Island, numerous Sooty Terns were noted moving southward into the Baker area. 
Conversely at dusk near Baker flocks of Sooty Terns in fast, direct flight 

























could be seen moving norths undoubtedly back to Howland* The area 
surrounding Baker has now been heavily utilised by tern flocks for 
secutive surveys. One Howland banded Sooty Tern was collected on 


i immediately 
two con- 
May E-NE 


of Howland and indicates lin’d ted dispersion in directions other than the south¬ 
ward feeding area about Baker# 















SPECIES ACCOUNTS 


WEDGE-TAILED SHEARWATER (137 + 9 nocturnal) 

Numbers were somewhat higher than last month. This species can be expected 
to increase in the grid area as the current breeding cycle of southern pop¬ 
ulations moves to a close. 100 7. of the birds recorded to color phase were 

dark. 

SOOTY/SLENDER-BILLED SHEARWATER (20 + 2 nocturnal) 

Similar to last month* practically all sightings were of single birds moving 
in N or NW directions. One Sooty Shearwater was collected at night. Nor¬ 
mally, neither of these species venture near the ship at any time. If the 
spring and fall migrations of the past year are at all typical, a heavy fall 
migration southward and a sparse northward spring migration can be postulated 
through the southern grid area. 

AUDUBON*S SHEARWATER (20 nocturnal) 

Curiously, this species was not encountered during diurnal observations but 
was present every night. Three specimens were collected. The recording and 
collecting of such forms only at night demonstrates the importance of noctur¬ 
nal drift stations whereby collecting can be performed throughout the entire 
observation period. 

KSRKAPEC PETREL (1) 

This species has been recorded irregularly in low numbers since last fall. 

No specimens have yet been collected within the grid. 

M)TTLED PETREL (1) 


The sparse northward spring migration of this species appears to be over. A 
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M3TTLES PETREL coat. 

total of 12 was recorded last month, of which 3 were collected during noctur¬ 
nal operations* Two sightings of unidentified Pterodroma during the present 
cruise may have been of this species# 

BULKER*S PSTREL (1) 

Normally recorded in low numbers, an abundance of migrating birds noted 

in March, with lesser numbers in April* These migrating birds were moving 
through the grid in E-SE direction, most likely to the Line or Phoenix Islands* 

VJH IT E-THROATED STORM PETREL (1) 

The few records of this species in the grid are likely from breeding popula¬ 
tions in the Phoenix Islands* The species has not been recorded in the grid 
since last fall* 

LEACH 1 S STORM PETREL (2+1 nocturnal) 

PENCOURT ? S STORK PETREL (5) 

WHITE-RUINED STORM PETRELS (81 + 3 nocturnal) 

Numbers of storm petrels are down considerably from last month* This was ex¬ 
pected with the advent of northward spring migration of Leach's Storm Petrels, 
the dominant grid species. Harcourt's Storm Petrel has been recorded in very 
low numbers since last fall. Probably the majority of the 84 unidentified 
storm petrels are referable to Leach’s* 

RED-TAILED TROPICSIRD (1) 

Recorded in low numbers on all cruises to date. The few birds which breed on 
Howland can be expected to occur in the grid avifauna. 

BLUE-FACED BOOBY (225 + 1 nocturnal) 

This species was over twice as abundant as last month* Two peak days occurred 
on 3 May when all operations were carried on between Howland and Baker, and on 


*. 












BLUE-FACED BOOBY cont. 


S May- west of Howland. Three Howland streamered birds were noted in the grid. 

BROWN BOOBY (9) 

All sightings were recorded on 2-3 May in close proximity to Howland-Baker. 

The same number was recorded last month. Grid sightings are likely of How¬ 
land based birds. 

RED-FOOTED BOOBY (33 + 4 nocturnal). 

Most sightings were near Howland and are likely of birds from the breeding 
colony of that island. Two blue-streamered birds were recorded- up to 68 
miles distant from Howland. 

LESSER FRIGATESIRD (25) 

FRIGATEBIRD SP. (71 + 72 nocturnal) 

Frigatebird numbers were not as high in the grid as would be expected with the 
large populations currently breeding there. Many of the Lesser Frigatebirds 
are still in the nestbuilding and egg-laying stages and may not be actively 
feeding in the grid at this time. Although no Great . Frigatebirds were def¬ 
initely recorded during the present cruise, a portion of the 143 unidentified 
birds must logically be of this species. The 72 nocturnal sightings occurred 
just off Howland Island during bright moonlight conditions. Ordinarily these 
species are never seen at night. 

GOLDEN PLOVER (1) 

WANDERING TATTLER (1) 

SKQRSBIRD~S?T ft) 

Shorebirds can be expected to occur in low numbers until fall when northern 
migrants again move into the area. A total of 11 was recorded last month, 
mostly at night. These were likely birds returning to northern breeding 

grounds• 





























SKUA (1) 


Irregularly recorded in the grid since last fall, always of single sightings* 
One was observed last month. 

SOOTY TERN (4469 ♦ 524 nocturnal) 

This species was dominant during every day of the cruise* Sooty Terns account 
ed for over 86 % of total birds (diurnal + nocturnal)* The Howland Island pop 
ulatioa is presently beginning a new breeding cycle, but as yet only about 30 

% of the birds are on the ground. If this population (roughly 70,000) is now 

* 

* 

stable, then little change in numbers can be expected in the grid until late 
summer. A total of 120 birds was collected (99 diurnal, 21 nocturnal)* A 
high percentage of these were not in breeding condition. This suggests that 
either a portion of the birds in the Howland breeding population will not 
currently nest or that there are numerous birds in the grid from non-breeding 
populations outside the Howland-Baker area. 

• 

GRAY-BACKED TERN (3 nocturnal) 

COMMON"NODDY ?5 + 2 nocturnal) 

BLUE-GRAY NODDY (2) 

WHITE (FAIRY) TERN (18+2 nocturnal) 

All 4 species have been thus far recorded in the grid in low numbers. The Gray 
backed Terns were recorded at night by call only* Fairy Terns have increased 
since last month# Higher numbers of this species were recorded in the grid 
last fall when large flocks of Sooty Terns were utilizing the grid area. 












TABLE 1♦ Sunsaary of Southern Grid observations during the period 2-9 May 1966. 


Date 

No. Miles 

DIURNAL 

No. Hours 

No. Birds 

No. Species 

2 May 

88 

8.17 

1046 

9 

3 

74 

6.93 

1215 

11 

4 

115 

12.18 

75 

11 

5 

100 

12.07 

66 • 

6 

6 

87 

12.08 

1206 

10 

7 

89 

12.22 

452 

9 

8 

72 

9.87 

854 

8 

9 

59 

10.81 

213 

8 

TOTALS 

684 

84.33 

5127 

21 (9/day) 




NOCTURNAL 



3-4 May 

50 

5.65 

102 

4 

4-5 

23 

11.91 

39 

7 

5-6 

40 

11.88 

64 

7 

6-7 

16 

11.90 

358 

6 

7-8 

30 

11.85 

98 

6 

TOTALS 

159 

53.19 

661 

11 (6/night) 

GRAND TOTALS 
(Diutnal + 
nocturnal) 

843 

137.52 

/ 

5788 

22 

































Diurnal density of Species Groups in the Southern Grid, 2-9 May 1966 


TABLE 2. 


Estimated Pop./ 


Species Group 

No. Birds 

Birds/Sq. Mi. 

57,600 Sq. 

Shearwater-Petrel 

169 

0.124 

7,142 

Storm Petrel 

89 

0.130 

7,488 

Terns 

4,498 

2.192 

126,259 

Tropicbirds 

1 

0.001 

58 

Boobies 

267 

0.196 

11,290 

Frigatebirds 

96 

0.035 

2,016 

Shorebirds 

3 

0.004 

230 

Jaegers & Skuas 

1 

0.001 

58 

Miscellaneous 

3 

0.003 

172 


5,127 3*748 213,885 


7. Total 
Birds 

3.30 

1.74 

87.73 

0.02 

5.20 

1.87 

0.06 

0.02 

0.06 

100.00 7. 


TOTALS 
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A 


TABLE 3# Diurnal abundance of 

species 

in the Southern Grid, 2-9 May 1966. 


No. 

Birds/ 

Number 

Status ove: 

Species 

Birds 

Linear Mile 

Collected 

last month 

Wedge-tailed Shearwater 

137 

0.20 

4 

* 

Sooty/Slender-billed Shearwater 20 

0.03 


- 

Kermadec Petrel 

1 

0.001 



Mottled Petrel 

1 

0.001 


• 

Pterodrorra sp. 

2 

0.003 


• 

Bulwarks Petrel 

1 

0.001 


• 

Shearwater-Petrel 

7 

0.01 


• 

White-throated Storm Petrel 

1 

0.001 


* 

Leach’s Storm Petrel 

2 

0.003 

2 

- 

Harcourt’s Storm Petrel 

5 

0.01 

3 


White-rumped Storm Petrels sp. 

? 81 

0.12 


- 

Red-tailed Tropicbird 

1 

0.001 


— 

Blue-faced Booby 

225 

0.33 


•> 

Brown Booby 

9 

0.01 


o 

Red-footed Booby 

33 

0.05 

1 

+ 

Lesser Frigatebird 

25 

0.03 

1 

— 

Frigatebird sp*? 

71 

0.11 


— 

Golden Plover 

1 

0.001 


❖ 

Wandering Tattler 

1 

0.001 


+ 

Skua 

1 

0.001 


o 

Sooty Tern 

4469 

6.53 

99 

* 

Common Noddy 

5 

0.01 


o 

Blue-gray Noddy 

2 

0.003 


o 

White (Fairy) Tern 

18 

0.03 


V 

Tern sp*? 

4 

0.006 


* 

Miscellaneous 

4 

0.006 


m 

TOTALS 

• 

\ 

5127 

7.50 

110 

* 
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TABLE 4* Nocturnal abundance of species in the Southern Grid, 2-9 May 1966* 

* 


Species 

No. Birds 

Birds/Linear Mile 

No* Collected 

Wedge-tailed Shearwater 

9 

0.06 


Sooty Shearwater 

2 

0.01 

i 

Audubon 1 s Shearwater 

20 

0.13 

3 

Shearwater-Petrel 

9 

0.06 


Leach®s Storm Petrel 

1 

0.01 

1 

White-rumped Storm Petrels sp*? 

3 

. 0.02 


Blue-faced Booby 

1 

0.01 


Red-footed Booby 

4 

0.03 

1 

Frigatebird sp*? 

72 

0.45 


Sooty Tern 

524 

3.30 

21 

Gray-backed Tern 

3 

0.02 


Common Noddy 

2 

0.01 

i 

White (Fairy) Tern 

2 

0.01 

1 

Miscellaneous sp*? 

9 

0.06 

— 

TOTALS 

661 

4.16 

29 
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TABLE 5. Banded and/or color-tagged birds observed or collected within the 

Southern Grid, 2-9 May 1966» 

Band or Distance 


Species 

Age 

Bate 

Streamer Latitude 

Longitude 

Origin 

from Origin 

Blue-faced Booby 

ad. 

2 

May 

Blue Streamer 

0-24 N 

176-31 

w 

Howland 

25 

Blue-faced Booby 

ad. 

2 

toy 

Blue-Streamer 

0-40 N 

176-37 

w 

Rowland 

13 

Blue-faced Booby 

ad. 

7 

toy 

Blue Streamer 

0-08 N 

176-53 

VJ 

Howland 

42 

Red-footed Booby 

ad. 

6 

toy 

Blue Streamer 

0-12 S 

176-56 

w 

Howland 

63 

Red-footed Booby 

Sad. 

6 

toy 

Blue Streamer 0-09 S 
+ Band 777-57440 

176-49 

w 

Howland 

58 

Sooty Tern 

ad. 

9 

May 

Band # 793-45604 1-00 

N 175-47 

w 

Howland 

53 

















TABLE 6. 


Diurnal abundance of Flocks in the Southern Grid, 2-9 May 1965. 


Date 

No. Flocks 

No* Birds 

% Shearwater-Petrel 

% Terns 

2 May 

38 

837 

0.2 

97.9 

3 

50 

927 

3.0 

85.2 

4 

2 

37 

21.6 

65.0 

5 

3 ' 

25 

4.0 . 

92.0 

6 

22 

1152 

1.5 

97.4 

7 

24 

330 

0 

97.9 

S 

20 

774 

6.7 

86.3 

9 

6 

102 

2.9 

95.1 


165 4184 Ave. 2.6 7. Ave. 90.1 7. 


TOTALS 


































TABLE 7. Bird Density (Birds/Linear Mile) by Square Degrees and Concentric Circles in the 

Southern Grid (2-9 May 1966)• 


Species and/or Species Group 

-~ D F G 


Wedge-tailed Shearwater 

0.12 

0.37 

0.28 

Sooty/Slender-bill Shearwater 

0.03 

0.07 

0.04 

Subtotal Shearwaters 

0.15 

0.44 

0.32 

Petrels 


0.01 

0.004 

White-rumped Storm Petrels 

0.58 

0.08 

0.09 

Shea rwater-Petrel 


0.01 

0.01 

Total Procellariifortnes 

0.73 

0.54 

0.43 

• 

Red-tailed Tropicbird 



0.004 

Lesser Frigatebird 


0.09 

0.01 

Unidentified Frigatebirds 

0.03 

0.07 

0.24 

Total Frigatebirds 

0.03 

0.16 

0.25 

Blue-faced Booby 

0.15 

0.16 

0.90 

Brown Booby 



0.04 

Red-footed 3ooby 


J 0.01 

0.15 

Total Boobies 

0.15 

0.16 

1.09 

Sooty Terns 

2.00 

5.39 

14.99 

Other Identified Terns 


0.02 

0.03 

Unidentified Terns 




Total Terns 

2.00 

5.40 

15.02 

Golden Plover 




Other Shorebirds 


0.01 

0.004 

Total Shorebirds 


0.01 

0.004 


Jaegers 6c Skuas 

Unidentified Birds 0*004 

TOTALS 2.91 6.27 16.80 


Area 


H 

J 

K 

0-30 

30-60 

60-110 

Grand 







Total 

0.08 

0.13 

0.06 

0.26 

0.30 

0.08 

0.20 



0.01 

0.03 

0.04 

0.02 

0.03 

0.08 

0.13 

0.07 

0.29 

0.34 

0.10 

0.23 


0.01 

0.01 


0.004 

0.01 

0.007 

0.31 

0.16 

0.10 

0.07 

0.19 

0.11 

0.13 


0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.38 

0.31 

0.19 

0.38 

0.54 

0.23 

0.38 



■ 

0.01 



0.001 


0.06 

0.01 

0.01 

0.05 

0.02 

0.03 


0.01 

0.07 

0.30 

0.09 

0.01 

0.11 


0.07 

0.07 

0.30 

0.14 

0.03 

0.14 



0.02 

1.09 

0.11 

0.02 

0.33 




0.05 



0.01 




0.18 

0.004 


0.05 



0.02 

1.32 

0.12 

0.02 

0.39 

0.62 

0.32 

2.22 

15.63 

6.15 

0.95 

6.53 


0.11 

0.03 

0.03 

0.02 

0.06 

0.04 


0.04 




0.01 

0.01 

0.62 

0.47 

2.24 

15.65 

6.19 

1.02 

6.58 



0.01 


0.004 


0.001 




0.01 

0.004 


0.002 



0.01 

0.01 

0.01 


0.004 



0.01 



0.003 

0.001 



0.01 

0.01 

0.01 


0.004 

1.00 

0.84 

2.54 

17.67 

7.01 

1.31 

7.50 
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Time at sunrise = (%3y Position at sunrise 

Time at sunset = Position at sunset 

Miles traveled from 0000 hours to sunrise 
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REMARKS: 


AL T. TIMES LOCAL, (WHl4$Y); WIND DIR. IN WHOLE DEGREES; WIND'SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAL'D HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY-); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE 


KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY 
FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKY); WILD DIR. IN WHOLE DEGREES; WIND SPEED IN 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE 


KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL 
FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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REMARKS: 


ALL TIMES LOCAL (WHISKEY); WILD DIR. IN WHOLE DEGREES; WIND 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT 


SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL Ml. E3; 
IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 

























































































